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Description 

This invention relates to a disc recording me- 
dium and an apparatus for playback thereof. 

The system employing an optically encoded 
digital audio disc (referred to hereafter as a com- 
pact disc) system, which is applied with an error 
correcting code of high correctability, can repro- 
duce high-quality stereo music. If character data, 
still picture data and video game program are 
recoded together with the stereo music data on the 
same compact disc in the same signal format em- 
ploying the same error correcting code, it becomes 
possible to reproduce still pictures such as paint- 
ings corresponding to the reproduced music or to 
display the composer's name and the title of the 
music piece while the user enjoys the reproduced 
stereo music, and also possible to reproduce suit- 
able music for running video programs so as to 
expand the field or application of the present com- 
pact disc system. One prior-art compact disc has a 
data storage capacity of about 500 M bytes and 
thus can afford to store both stereo musical data 
and digital data. 

However, since many titles of present compact 
discs, on which only stereo music is recorded, 
have been already sold it would be preferable if the 
audio part of a disc storing both digital stereo 
musical and other digital data as above-mentioned 
could be reproduced without any trouble by prior 
art disc playback systems which are at present 
employed to play prior art compact discs on which 
there is recorded stereo musical data. 

On the other hand, it is desirable to introduce 
newly designed disc playback systems which are 
able to play both prior art compact discs and discs 
storing the two kinds of data as described above, 
or further able to reproduce discs storing solely 
non-audio digital data. As regards the discs on 
which only stereo music is recorded, with the struc- 
ture of disc according to the invention, not only 
persons who own the conventional disc playback 
systems are able to enjoy high-quality stereo mu- 
sic as before, but also persons who own the new 
type disc playback system to which are added 
display devices and so on are able to enjoy both 
reproduction of stereo music and reproduction of 
still pictures according to this invention. 

Since the conventional disc playback system, 
however, aims at reproducing stereo music, when 
the disc storing digital data such as still picture 
data other than musical data is played such a 
system, high level noise is generated so as to 
cause problems such as to damage loudspeakers 
and so on. Accordingly, the desired disc must 
prohibit prior art disc playback systems from au- 
dibly reproducing digital data other than stereo 
music. One method is to store the digital data in a 



pause section between of section of musical data 
and another section of musical data. However, this 
pause section is not necessarily mute but is some- 
times treated as a fade-in and fade-out section. 

5 Since prior art disc playback systems cannot hold 
the pause section mute, the pause section cannot 
usefully store digital data. 

EP-A-01 37855 proposes a digital disc having 
audio and visual data stored thereon, the two types 

w of data being interleaved between one another. It is 
possible for the pick-up head of the disc player to 
drift in use, and with such an arrangement, the 
visual data may be reproduced by the audio re- 
producing circuitry thus producing noise and possi- 

75 ble damage to the disc player. 

JP-A-58-64603 discloses a video disc compris- 
ing identification data tracks at an outermost cir- 
cumference followed by warning data tracks, con- 
trol tracks and video tracks. The warning data are 

20 only reproduced in a general purpose reproduction 
system. It is well known to provide CDs with a 
lead-in track and a lead-out track. 

According to the present invention there is 
provided a disc storing data of a first kind in a first 

25 annular area bounded by a first lead-in track and a 
first lead-out track, and to be reproduced in a 
direction from the first lead-in track towards the 
first lead-out track, characterized in that a second 
annular area succeeds, in said direction of re- 

30 producing, the first annular area and stores data of 
a second kind and in that recognition data for 
distinguishing the disk containing both said first 
and second kinds of data - from a conventional 
type of disc containing only the first kind of data, is 

35 recorded in a touch preceding, in the direction of 
reproducing the first annular area. 

With the invention it is possible to provide a 
disc recording medium which stores first digital 
data such as stereo musical and second digital 

40 data such as still picture data which can be used in 
prior art disc playback systems which are able to 
play only the first type of digital data. This also 
minimizes the waiting time to start reproducing the 
first type of digital data. 

45 An apparatus according to the present inven- 

tion can use both prior art digital discs storing, for 
example only stereo music data, and discs storing 
two kinds of data, for example stereo music data 
and still picture data. In particular it is able to 

50 prevent noise from being generated due to a prior 
art apparatus reproducing digital data other than 
audio data. 

In this invention, a disc recording medium 
stores a first type of digital data and a second type 
55 of digital data after the end of the first type of 
digital data,and comprises a lead-in track which 
includes recognition data indicating whether the 
disc stores the second type of digital data. 
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Thus, the present invention also provides a 
disc playback apparatus capable of playing a disc 
having a first recording region for storing a first 
type of data signal, a second recording region 
succeeding the first recording region and for stor- 
ing a second type of data signal a lead-in region 
preceding the first recording region and for storing 
an identifying data signal for indicating the pres- 
ence of the second recording region, characterised 
in that it comprises: 

a first reproduction processing circuit for re- 
producing the first type of data signal; 

a second reproduction processing circuit for 
reproducing the second type of data signal; and 

a control circuit supplied with the identifying 
data signal and for outputting a signal controlling 
operation of said pickup means and said first and 
second reproduction processing circuits; charac- 
terised in that 

the disc has a lead-out region between the first 
recording region and the second recording region 
and for storing an end a data signal for indicating 
the end of the first recording region; and 

said control circuit controls said pickup means 
so as to move, after reading the lead-in region and 
when the identifying data signal indicates the pres- 
ence of the second recording region to the second 
recording region and then to return to the first 
recording region. 

The control circuit preferably outputs a signal to 
change over the control of reproducing operation of 
the pick-up, and from the first reproduction pro- 
cessing circuit to the second reproduction process- 
ing circuit according to the type of data to be 
processed. 

The following description is given merely by 
way of example with reference to the accompany- 
ing drawings in which:- 

Figs. 1 and 2 are schematic diagrams of an 
arrangement of data stored in a disc. 
Figs 3A to 3C are schematic diagrams of an 
arrangement of the Q-channel data of a sub- 
coding signal. 

Fig. 4 is a cross-sectional diagram of a prior art 
compact disc. 

Fig. 5 is a schematic diagram of a type of data 
construction of digital data. 
Figs. 6 to 9 are cross-sectional diagrams show- 
ing discs according to some embodiments of 
this invention. 

Fig. 10 is a block diagram showing an apparatus 
for playback of disc according to an embodi- 
ment of this invention. 

Figs. 11 to 13 are schematic diagrams of the 
playback apparatus for use with a disc of the 
type shown in Fig. 10 according to the present 
invention. 

Referring to Figs. 1 and 2, a typical data con- 



struction will be described in case of audio data 
being stored in a compact disc. 
Fig. 1 illustrates a data stream as stored in the 
compact disc. One frame consists of 588 bits of 

5 data to be recorded and includes a frame synchro- 
nizing pulse FS of a particular bit pattern which is 
followed by the first direct-current component con- 
straint bits group RB consisting of 3 bits. Following 
these, the 0th to 32nd groups of data bits DB, each 

w consisting of 14 bits, and groups of direct-current 
component constraint bits RB, each consisting of 3 
bits, are provided alternately. The 0th data bits DB 
constitute a subcoding signal or user's bits which 
serves for controlling disc playback or for indicating 

75 related information. The 1st to 12th and 17th to 
28th groups of data bits DB are allocated to audio 
data in a main channel, and the rest, 13th to 16th 
and 29th to 32nd groups of data bits DB are 
allocated to parity data for error correction of the 

20 main channel. Each group of data bits DB has 14 
bits of data which have been converted during 
recording from 8 bits of data by an 8-14 modula- 
tion technique (EFM). 

Fig. 2 shows a reproduced block consisting of 

25 98 parallel successive frames in which each group 
of data bits DB is converted back to 8 bits and 
each set of direct current component constraint bits 
RB is excluded. In the first two frames, the sub- 
coding signals P to W constitute synchronizing 

30 patterns having particular bit patterns. With respect 
to the Q-channel, the last 16 of the 98 frames 
constitute an error detection CRC code. 

The P-channel is a flag indicating whether the 
frame is a pause or music, a high level indicating a 

35 pause, a low level indicating music and a 2 Hz 
pulse indicating a lead-out section, so that the 
detecting and counting the P-channel bits makes 
the selection of a designated musical piece possi- 
ble. The Q-channel performs similar but more com- 

40 plicated control. Specifically, the Q-channel infor- 
mation can be supplied to a microprocessor built 
into the disc playback apparatus to allow random 
music selection to reproduce another music track 
immediately after reproducing the currently select- 

45 ed music track. The remaining channels R through 
W constitute regions for data indicating the song- 
writer, composer, text and explanation of the music 
recorded on the disc by means of a display or 
voice. 

50 Concerning the Q-channel, the first 2 bits serve 

as part of the synchronizing signal pattern, the next 
4 bits serve as control bits, the following 4 bits 
serve as address bits, the subsequent 72 bits serve 
as data bits, and the final 16 bits serve as a CRC 

55 code. 

In a lead-in track, the last 96 bits of the Q- 
channel are defined as a data construction as 
shown in Fig. 3A. The control bits of 1st to 4th bits 
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and address bits of 5th to 8th bits are followed by 
72 bits of data. The data bits include a track 
number code TNR of 8 bits in two 4 bit portions 
which vary to represent the decimal members from 
0 to 9 so that the track number code TNR varies 
from 00 to 99. The track number TNR is 00 in the 
lead-in track. The 8 bits following the track number 
bits represent a pointer. The 4 bits following the 
pointer represent minutes (MIN) data, the 4 bits 
following the minutes data represent seconds 
(SEC) data and the 4 bits following the seconds 
data represent frames data (75 frames equivalent 
to one second). The 8 bits following the 49th bit 
are set as all 0 and subsequent every 4 bits 
represent minutes, seconds and frames data of the 
point. 

In the lead-in track and musical program area 
is stored data of minutes, seconds and frames 
which vary with time from zero minutes, zero sec- 
onds and zero frames to the lead-in track or to the 
end of a musical program. The lead-in track stores 
TOC (Table Of Contents) data enumerating what is 
stored in the disc and consists of a pointer and 
minutes, seconds and frames data. That is, the 
values of minutes, seconds and frames of the start- 
ing point of each musical program bearing a par- 
ticular track number together with the value of the 
pointer, constitute the data in the Q-channel of the 
lead-in track. 

When the pointer value is AO (hexadecimal- 
notation), the minutes data, indicated as P-MIN, 
represents the track number of a first musical pro- 
gram in the disc, and both the data of seconds and 
frames are zero. If the pointer value is A1, the 
minute data represents the track number of the last 
musical program in the disc, and both the data of 
seconds and frames are zero. If the pointer value is 
A2, the minutes, seconds and frames data repre- 
sent the starting point of a lead-out track. 

As described above, the lead-in track stores 
the data in the Q-channel but does not store the 
stereo musical data in the main channel. Likewise, 
the lead-out track does not store stereo musical 
data. The standards for the prior art compact disc 
allow the presence of a maximum of 4 bits of data 
including the last bit of a 16-bits data. 

Fig. 3b illustrates an arrangement of data in the 
Q-channel in the program area. The first 4 bits 
constitute the control bits, the next 4 bits following 
the control bits constitute the address bits. The 
following 8 bits represent the track number TNR. 
As previously stated, the track number TNR of the 
lead-in track is 00. The track numbers TNR of the 
musical program area can take any value from 01 
to 99. The track number TNR of the lead-out track 
is AA. The lead-out track starts from the end point 
of the last musical program stored in the disc. 

The 8 bits following the track number TNR 



represent an index X. The index X serves to sepa- 
rate each musical program and increases incre- 
mentally from 01 to maximum 99. In a pause 
section, the index always contains 00. Minutes, 

5 seconds and frames data following the index X 
represents the time-elapsed of the musical pro- 
gram or pause. All of minutes (A MIN), seconds (A 
SEC) and frames (A FRAME) data following the all- 
zero 8 bits constitutes an absolute time data repre- 

10 senting the time-elapsed from the very beginning 
of the musical program area to the end of the lead- 
out track. The data stored in the compact disc are 
accessible by reference to the absolute time code. 
The control bits in the Q-channel are defined 

75 as shown in Fig. 3C. In Fig. 3C, the symbol X 
represents a non-defined bit and may be either 0 
or 1 . Control bits (00X0) mean a non-preemphasiz- 
ed 2-channel audio data. Control bits (10XX) and 
(01X1) are not yet defined. Control bits (01X0) 

20 mean that the disc stores digital data such as still 
picture data. Control bits (XX0X) mean inhibition of 
reproduction of the non-audio digital data, and con- 
trol bits (XX1X) mean allowance of reproduction of 
the non-audio digital data. In one embodiment of 

25 this invention, a disc storing both stereo musical 
data and other digital data has control bits (01X1). 

Referring to Fig. 4, a prior art compact disc 
storing such stereo musical data and subcoding 
signals as mentioned above will be described. 

30 In Fig. 4, the reference numeral 1 designates a 

prior art compact disc, and the reference numeral 2 
designates a central hole therein. The compact 
disc 1 is applied with a reproducing laser beam 
from its underside, and plays back from the inner 

35 periphery towards the outer periphery thereof. The 
diameter of the central hole 2 is 15mm. The refer- 
ence numeral 3 designates a clamping area 
(having a radial range of 26 mm to 33 mm) where 
the compact disc 1 is supported, when the com- 

40 pact disc 1 is inserted into the player. The refer- 
ence numeral 4 designates the program area 
(having a radial range of 50 mm to 116 mm), the 
reference numeral 5 designates an information area 
(having a radial range of 45 mm to 118 mm). The 

45 starting point 6 (at a maximum radius of 46 mm) of 
the lead-in text is located radially inward of the 
program area 4 but within the information area 5. 
The final lead-out point 7 is located radially out- 
ward of the program area 4 within the information 

50 area 5. 

A disc according to an embodiment of the 
invention has the same thickness and diameter as 
a conventional compact disc 1 and stores both 
stereo musical data and other digital data as the 

55 main channel data. The arrangement of data in the 
P-channel and Q-channel of the subcoding signals 
in the disc of this invention are the same as in the 
conventional compact disc. 
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The Fig. 5 illustrates the recording format of 
the digital data. Each digital data comprises 2352 
bytes ( = 588 x 4 bytes) as a one block unit. In Fig. 
5, the left channel and right channel as described 
indicate correspondence to the sampling data of 
the left and right channels of stereo musical data. 
In case of stereo musical data, as above described, 
since 24 (= 6x2x2) bytes of data is recorded 
within the period defined by consecutive frame 
synchronizing signals, if other digital data is re- 
corded in the same format (referring to Fig. 1) as 
for stereo musical data, the data of one block (2352 
bytes) is recorded on from the 0th to 97th frames. 
Accordingly, the digital data can be recorded with- 
out disrupting the 98-frame cycle of the variation of 
the subcoding signals. 

The first byte of the digital data of one block is 
all zeros and the next ten bytes are all ones, 
followed finally by another byte of zeros. These 12 
bytes constitute a header indicating the beginning 
of one block of digital data. The header is followed 
by minutes data, seconds data, sector data and 
mode data each of one byte. The minute, second 
and sector bytes specify one block address, with 
the 75 sectors counting one second similar to 75 
frames. The mode data indicates the kinds of digi- 
tal data in still picture data other than the header, 
address (minutes, seconds, sector) and mode. 

According to some embodiments of this inven- 
tion, examples of discs storing both digital stereo 
musical data and other digital data will now be 
described, referring to Figs. 6 to 9. 

A disc 11 shown in Fig. 6 includes a generic 
information area 21 in which an information area 5 
is located at a range from the inner point thereof to 
the predetermined outer point thereof. The digital 
stereo musical data is stored in a first program 
area 4 within the information area 5. A first lead-in 
track starting from a point 6 is located radially 
inward of the first program area 4. A lead-out track 
is located radially inward of the final lead-out point 
7 but radially outside of the first program area 4. 
Subcoding signals stored in the first lead-in track 
and the first lead-out track and the first program 
area 4 of the disc of this invention are similar to 
those in the prior art compact disc. However, the 
control bits of the data in the Q-channel stored in 
the first lead-in track (track number TNR = 00) are 
(01X1) which indicates that the disc stores both 
digital stereo musical data and other digital data. 

Reading this control data by a disc playback 
apparatus, the playback starting point jumps to the 
starting point of the first lead-out track, and the 
track number TNR = AA of the first lead-out track is 
neglected so as to control the playback of the disc 
and to playback up to the tracks in the outer 
periphery of the disc. 

A second program area 23 is located outside a 



second lead-in area 22 which is located outside of 
the information area 5 within the generic informa- 
tion area 21. A second lead-out track is located 
outside of the second program area 23 but inside 

5 of a second final lead-out limit 24. The second 
program area 23 stores digital data, for example, 
still picture data as shown in Fig. 5. The second 
lead-in area 22 and the second lead-out track store 
the subcoding signals of the Q-channel as shown in 

w Fig. 3B. The track number TNR of the second lead- 
in area 22 is AD and the track number TNR of the 
second lead-out track is AE. 

The second lead-in area 22 stores the neces- 
sary control information for playing the disc 11. 

75 The disc playback apparatus reproduces the first 
and second program areas 4 and 23 in accordance 
with this control information until the track number 
AE of the second lead-out track is detected. 

Fig. 7 illustrates a disc 12 according to a 

20 second embodiment of this invention. A generic 
information area 21 of the disc 12 comprises a 
second program area 23 wider than the first pro- 
gram area 4 so as to mainly store the non-audio 
digital data. The first program area 4 stores digital 

25 audio data representing a spoken notice e.g. "This 
disc is not intended for music and cannot be 
played." - in Chinese, Japan, English, German 
and/or French. This notice is convenient to prevent 
misunderstanding that the player is damaged, 

30 when the disc storing the other digital data is 
played on a conventional disc player which would 
ignore recognition data in the Q-channel of the first 
lead-in track of the present invention. However, the 
disc playback apparatus according to this inven- 

35 tion, which is capable of playing other digital data 
stored in the second program area 23 of the disc 
12, can be signalled not to playback the notice by 
means of the control information stored in the sec- 
ond lead-in area 22. 

40 Fig. 8 shows a disc 13 serving mainly to 

playback digital stereo musical data similar to the 
disc 11 of Fig. 6. The starting point 25 of the 
second lead-in track is located radially inward of 
the starting point 6 of the first lead-in track. The 

45 starting points 6 and 25 delimit the second lead-in 
area 22. 

This second lead-in area 22 stores as data in 
the Q-channel the control bits (01X1) indicating that 
the disc 13 stores both digital music data and the 

50 other digital data. The initial, inner tracks of the 
second program area 23 of the disc 13 store con- 
trol information instructing how to playback the first 
and second program areas 4 and 23. 

Fig. 9 illustrates a disc 14 serving mainly to 

55 playback the other digital data similar to the disc 
12 of Fig. 7. The first program area 4 of the disc 14 
stores a notice spoken in several languages an- 
nouncing that the disc 14 is not for reproducing 
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music. The first lead-in area is located radially 
inward of the first program area 4 and start at the 
starting point 6 of the first lead-in track. The sec- 
ond lead-in area 22 is located radially inward of the 
first lead-in area and start at the starting point 25 of 
the second lead-in track. 

The discs 11, 12, 13 and 14 of this invention as 
above shown in Figs. 6 to 9 can be used to 
reproduce not only both audio data and the other 
digital data by means of the disc playback appara- 
tus of this invention but also audio data alone by 
means of a conventional disc playback apparatus. 

An embodiment of the disc playback apparatus 
of this invention will be described, referring to Fig. 
10. In Fig. 10, the reference numeral 31 designates 
a disc player. Stereo music signal reproduced by 
the disc player 31 are outputted at output terminals 
32L and 32R following demodulation of 8-14 modu- 
lated (EFM) data, error correction, interpolation and 
D/A conversion. The output terminals 32L, 32R of 
the disc player 31 are respectively supplied with 
left-channel and right-channel signals of the repro- 
duced stereo signal. The audio signals in the re- 
spective left-channel and right-channel are supplied 
to left-side and right-side speakers 34L and 34R 
through amplifiers 33L and 33R, so that the user 
can enjoy the reproduced stero music. 

If the disc being reproduced by the disc player 
31 stores solely digital data other than stereo musi- 
cal data, the reproduced data from this disc is 
supplied to a serial-parallel converter 35, which 
receives frame pulses and a bit clock signal both 
synchronized with the reproduced data from the 
disc player 31 and outpuuts 8-bit parallel data as 
symbols. The parallel data are alternately written 
into buffer memories 37 and 38 selected by an 
input switch 36. A control-data separating circuit 40 
is provided, relating to the serial-parallel converter 
35. 

The reference numeral 41 designates a control- 
ler including a microcomputer. The controller 41 
receives control data from the control-data separat- 
ing circuit 40 and the subcoding signals from the 
disc player 31. The Q-channel of the subcoding 
signals includes a recognition code (control bits) 
indicating that the disc stores both stereo musical 
signals and the other digital data. The controller 41 
generates a control signal to be supplied to the 
disc player 31 so as to control switching of the 
reproducing output signal path in accordance with 
the recognition code. 

Contents of the buffer memories 37 and 38 are 
read out alternatingly by means of an output switch 
39 and supplied to a DMA (direct memory access) 
controller 42 which is controlled by the controller 
41. 

The output from the DMA controller 42 is sup- 
plied to a data selector 43 which is controlled by 



the controller 41 and distributes the output data 
from the DMA controller 42 to different circuits in 
accordance with the mode of still-picture, digital 
data (game program etc.). In the still picture mode, 

5 output data from the data selector 43 is written into 
a frame memory 45 via a decoder 44 for colored- 
picture data consisting of Y,U and V components. 
The controller 41 controls the operation of the 
decoder 44 and the frame memory 45. The single- 

w frame still picture data read out from the frame 
memory 45 is converted to analog color video 
signals by a D/A converter 46 and supplied to a 
CRT (cathod ray tube) display 47. 

In the game program mode, the output data 

15 from the data selector 43 is supplied to a data 
converter 48 and convetered into serial data in a 
predetermined format, and is supplied to a micro- 
computer system 50 through an interface 49. 

The operation of the above-mentioned disc 

20 playback apparatus will be described, for example, 
when the disc 11 of Fig. 6 is applied thereto. As 
shown in Fig. 11 A, for the example,the first pro- 
gram area 4 of the disc 1 1 stores 4 musical selec- 
tions M1, M2, M3 and M4 separated by pause 

25 sections respectively, and the second program 
area 23 of the disc 11 stores single-frame still 
picture data D1, D2, D3 and D4 respectively cor- 
responding to the musical selections M1, M2, M3 
and M4. 

30 When the disc player 31 reproduces the first 

lead-in track from the start point 6, the TOC data in 
the Q-channel of the subcoding signals are repro- 
duced and supplied to to a system controller (not 
shown) of the disc player 31 and the controller 41 . 

35 Provided that the control bits in the Q-channel 
show (01X1), a pickup of the disc player 31 jumps 
over the program 4 is shown in Fig. 11B without 
reproducing it and to resume reading operation 
from the starting point of the first lead-out track. 

40 After the first lead-out track is reproduced, the 

disc player 31 reproduces the second lead-in area 
22 and then supplies the controller 41 through the 
serial-parallel conveter 35 and a control-data sepa- 
rating circuit 40 with control data DR reproduced 

45 from the second lead-in area 22. Then, the first still 
picture data D1 is reproduced. The address data 
and mode data of the first still picture data D1 are 
supplied to the controller 41 through the serial- 
parallel converter 35 and the control-data separat- 

50 ing circuit 40 and the reproduced digital data is 
supplied to the decoder 44 by the data selector 43. 
The still picture data D1 are written into the frame 
memory 45 through the buffer memory 37 or 38, 
the DMA controller 42, the data selector 43 and the 

55 decoder 44. In the case where the TOC data of the 
first lead-in area is reproduced first, a muting op- 
eration is performed so as to suppreass audio 
output during reproduction of the second lead-in 
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area 22 and the second program area 23. 

As shown in Fig. 11B, after completing the 
reproduction of the still picture data D1 , the pick up 
returns to the starting point of the first musical 
selection M1 and starts to reproduce it. In this 
case, the still picture data D1, as shown in Fig. 12, 
will be repeatedly read out from the frame memory 
so as to display still picture on the CRT display 47. 
Thus, the still picture reproduced by the CRT dis- 
play 47 can be watched while listening to the the 
first musical selection M1. As shown in Fig. 11B, 
upon completion of reproducing the first piece M1, 
the pick up is quickly returned to the outer periph- 
ery of the disc 1 1 and then starts reproducing the 
still picture data D2 of the second program area 23. 
The TOC data of the first lead-in area or the control 
data of the second lead-in area 22 indicates where 
the still picture data D1 to D4 are stored in the 
second program area 23. 

The reproduced still picture data D2 is treated 
like the still picture data D1 and as shown sche- 
matically in Fig. 12, the music M2 is reproduced 
from the speakers 34L and 34R and at the same 
time, the still picture is reproduced by the CRT 
display 47. Likewise, the still picture data D3, the 
music selection M3, the still picture data D4 and 
the music selection M4 are sequentially repro- 
duced. When the second lead-out area after the 
last music selection M4 is reproduced, completion 
of all of the program data is recognized and its 
reproducing operation is stopped. 

The music data stored in the disc 11 can be 
reproduced by prior art disc playback apparatus 
capable of reproducing only stereo music. That is, 
reproduction of the first lead-in track is started from 
the start point 6 of the disc 11, and the TOC data 
is reproduced. Even if the control bits in the Q- 
channel in the first lead-in track is encoded as 
(01X1), the control bits are not decoded by the 
prior art disc playback apparatus as they are not 
recognized so the data is neglected. Therefore, the 
music selection M1, M2, M3 and M4 following the 
first lead-in track are sequentially reproduced. 
Completion of the first lead-out track is regarded as 
completion of all of the program data and its re- 
producing operation is stopped. Accordingly, the 
area outside of the first lead-out track is not repro- 
duced so as to prevent noise from generating due 
to reproduction of the control data DR and still 
picture data D1 to D4. 

The data on the discs 12, 13 and 14 of Figs. 7 
to 9 can be reproduced similarly to as above 
described. 

Furthermore, the disc playback apparatus of 
Fig. 10 can be employed to playback the discs 
storing only stereo music as well as the discs 
storing only the other digital data. Namely, the 
control bits in the Q-channel reproduced from the 



first lead-in area works for switching of the repro- 
duced signal processing circuit and for muting of 
reproducing system of audio data. 

This invention is also applicable to magnetic 

5 discs and electrostatic capacitance discs. 

According to this invention, it is realized to 
provide discs from which stereo music is repro- 
duced without generating large noise due to re- 
production of non-audio digital data, when it is 

w applied to a prior art disc playback apparatus for 
playback of the conventional disc storing music 
data only. Discs according to this invention make 
simultaneous reproduction of stereo music data 
and still picture possible. In addition, since digital 

75 data is recorded on the outer area of the disc, the 
waiting time to start reproducing stereo music data 
can be miminized. 

According to this invention, it is possible to 
playback the discs storing both first digital data and 

20 second digital data as well as to prevent noise from 
generating due to digital data other than audio data 
being reproduced on a conventional player. In this 
invention since it is determined by recognition data 
whether the data stored in the disc is both of the 

25 first digital data and the second digital data or the 
first digital data only, prior art disc storing the first 
digital data only can be reproduced without trouble. 

Claims 

30 

1. A disc storing data of a first kind in a first 
annular area (4) bounded by a first lead-in 
track (6) and a first lead-out track (7), and to 
be reproduced in a direction from the first 

35 lead-in track (6) towards the first lead-out track 

(7), characterized in that a second annular area 
(23) succeeds, in said direction of reproducing, 
the first annular area (4) and stores data of a 
second kind and in that recognition data for 

40 distinguishing the disc containing both said 

first and second kinds of data from a conven- 
tional type of disk containing only the first kind 
of data, is recorded in a track preceding, in the 
direction of reproducing, the first annular area. 

45 

2. A disc according to claim 1 wherein the first 
lead-in track contains said recognition data and 
a second lead-in track (22) for said second 
annular area (23) succeeds the first lead-out 

50 track (7) and contains control data for control- 

ling the operational mode for reproducing the 
disk. 

3. A disc according to claim 1 wherein a second 
55 lead-in track (22), for said second annular area 

(23), precedes the first lead-in track (6) and 
contains said recognition data and the second 
annular area (23) contains control data for con- 
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trolling the operational mode for reproducing 
the disk. 

4. A disc according to claim 1 , 2 or 3, character- 
ized in that said first kind of data (4) includes 
digital audio data. 

5. A disc according to any one of the preceding 
claims, characterized in that said second kind 
of data (23) includes digital video data. 

6. A disc according to any one of claims 1 to 4, 
characterized in that said second kind of data 
(23) includes computer program data. 

7. A disc playback apparatus capable of playing 
a disc having a first recording region (4) for 
storing a first type of data signal, a second 
recording region (23) succeeding the first re- 
cording region (4) and for storing a second 
type of data signal, a lead-in region (6) preced- 
ing the first recording region (4) and for storing 
an identifying data signal for indicating the 
presence of the second recording region (23), 
characterised in that it comprises: 

pick-up means for obtaining a reproduction 
signal from the disc; 

a first reproduction processing circuit for 
reproducing the first type of data signal; 

a second reproduction processing circuit 
(35-40, 42-46, 48-49) for reproducing the sec- 
ond type of data signal; and 

a control circuit (41) supplied with the 
identifying data signal and for outputting a sig- 
nal controlling the operation of said pickup 
means and said first and second reproduction 
processing circuits (31; 35-40, 42-46, 48-49); 
characterised in that 

the disc has a lead-out region (7) between 
the first recording region (4) and the second 
recording region (23) and for storing an end 
data signal for indicating the end of the first 
recording region (4); and 

said control circuit (41) controls said pic- 
kup means so as to move, after reading the 
lead-in region (6) and when the identifying data 
signal indicates the presence of the second 
recording region (23) to the second recording 
region (23) and then to return to the first re- 
cording region (4). 

8. A disc playback apparatus according to claim 
7, wherein said control circuit (41) is adapted 
to control said pickup means so as to repro- 
duce the first recording region (23) when the 
identifying data signal indicates the absence of 
the second recording region (23) after reading 
the lead-in region (6). 



9. A disc playback apparatus according to claim 
7 or 8 wherein the identifying data signals are 
encoded in a sub-channel and inhibit output to 
one of said first and second reproduction pro- 

5 cessing circuits (31 ; 35-40, 42-46, 48-49). 

10. A disc playback apparatus according to claim 
7, 8 or 9 wherein the second type of data 
signal includes a control signal for controlling 

10 operation of said pickup means and said con- 

trol circuit (41) is supplied with the control 
signal. 

11. A disc playback apparatus according to claim 
75 7, 8, 9 or 10 wherein the first type of data 

signal includes digital audio data and said first 
reproduction processing circuit (31) includes a 
reproducing circuit for reproducing an audio 
signal. 

20 

12. A disc playback apparatus according to claim 
7, 8, 9, 10 or 11 wherein the second type of 
data signal includes video data and said sec- 
ond reproduction processing circuit (31 ; 35-40, 

25 42-46, 48-49) includes a reproducing circuit 

(47) for reproducing a video signal. 

13. A disc playback apparatus according to claim 
7, 8, 9, 10 or 11 wherein the second type of 

30 data signal includes computer program data 

and said second reproduction processing cir- 
cuit (31 ; 35-40, 42-46, 48-49) includes a com- 
puter system (50). 

35 Revendications 

1. Disque stockant des donnees d*un premier 
type dans une premiere zone annulaire (4) 
delimitee par une premiere piste d'entree (6) 

40 et par une premiere piste de sortie (7), ce 

disque etant destine a etre reproduit suivant 
une direction allant de la premiere piste d'en- 
tree (6) vers la premiere piste de sortie (7), 
caracterise en ce qu'une seconde zone annu- 

45 laire (23) succede a la premiere zone annulaire 

(4) suivant ladite direction de reproduction et 
stocke des donnees d*un second type et en ce 
que des donnees de reconnaissance pour dis- 
tinguer le disque qui contient a la fois lesdits 

50 premier et second types de donnees d'un type 

de disque classique qui contient seulement le 
premier type de donnees sont enregistrees 
dans une trace qui precede la premiere zone 
annulaire suivant la direction de reproduction. 

55 

2. Disque selon la revendication 1 , dans lequel la 
premiere piste d'entree contient lesdites don- 
nees de reconnaissance et une seconde piste 
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d'entree (22) pour ladite seconde zone annulai- 
re (23) fait suite a la premiere piste de sortie 
(7) et contient des donnees de commande 
pour commander le mode operationnel pour la 
reproduction du disque. 5 

3. Disque selon la revendication 1, dans lequel 
une seconde piste d'entree (22), pour ladite 
seconde zone annulaire (23), precede la pre- 
miere piste d'entree (6), et contient lesdites w 
donnees de reconnaissance et la seconde 
zone annulaire (23) contient des donnees de 
commande pour commander le mode opera- 
tionnel pour la reproduction du disque. 

15 

4. Disque selon la revendication 1 , 2 ou 3, carac- 
terise en ce que ledit premier type de donnees 
(4) inclut des donnees audio numeriques. 

5. Disque selon Tune quelconque des revendica- 20 
tions precedentes, caracterise en ce que ledit 
second type de donnees (23) inclut des don- 
nees video numeriques. 



(7) entre la premiere region d'enregistrement 
(4) et la seconde region d'enregistrement (23), 
cette region etant prevue pour stocker une fin 
d'un signal de donnees pour indiquer la fin de 
la premiere region d'enregistrement (4) ; et 

ledit circuit de commande (41) commande 
ledit moyen de lecture de maniere a le depla- 
cer, apres lecture de la region d'entree (6) et 
lorsque le signal de donnees d'identification 
indique la presence de la seconde region d'en- 
registrement (23), jusqu'a la seconde region 
d'enregistrement (23) puis a le ramener sur la 
premiere region d'enregistrement (4). 

8. Appareil de reproduction de disque selon la 
revendication 7, dans lequel ledit circuit de 
commande (41) est adapte pour commander 
ledit moyen de lecture de maniere a reprodui- 
re la permiere region d'enregistrement (23) 
lorsque le signal de donnees d'identification 
indique I'absence de la seconde region d'enre- 
gistrement (23) apres lecture de la region d'en- 
tree (6). 



6. Disque selon I'une quelconque des revendica- 25 
tions 1 a 4, caracterise en ce que ledit second 
type de donnees (23) inclut des donnees de 
programme de calculateur. 

7. Appareil de reproduction de disque permettant 30 
de reproduire un disque qui comporte une 
premiere region d'enregistrement (4) pour 
stocker un premier type de signal de donnees, 

une seconde region d'enregistrement (23) qui 
fait suite a la premiere region d'enregistrement 35 
(4) et qui est destinee a stocker un second 
type de signal de donnees, une region d'en- 
tree (6) qui precede la premiere region d'enre- 
gistrement (4) et qui est destinee a stocker un 
signal de donnees d'identification pour indiquer 40 
la presence d'une seconde region d'enregistre- 
ment (23), caracterise en ce qu'il comprend : 

un moyen de lecteur pour obtenir un si- 
gnal de reproduction a partir du disque ; 

un premier circuit de traitement de repro- 45 
duction pour reproduire les premiers types de 
signal de donnees ; 

un second circuit de traitement de repro- 
duction (35-40, 42-46, 48-49) pour reproduire 
le second type de signal de donnees ; et 50 

un circuit de commande (41) qui se voit 
appliquer le signal de donnees d'identification 
et qui est prevu pour emettre en sortie un 
signal qui commande le fonctionnement dudit 
moyen de lecture et desdits premier et second 55 
circuits de traitement de reproduction (31 ; 35- 
40, 42-46, 48-49) ; caracterise en ce que 

le disque comporte une region de sortie 



9. Appareil de reproduction de disque selon la 
revendication 7 ou 8, dans lequel les signaux 
de donnees d'identification sont codes dans un 
sous-canal et empechent toute sortie sur I'un 
desdits premier et second circuits de traite- 
ment de reproduction (31 ; 35-40, 42-46, 48- 
49). 

10. Appareil de reproduction de disque selon la 
revendication 7, 8 ou 9, dans lequel le second 
type de signal de donnees inclut un signal de 
commande pour commander le fonctionne- 
ment dudit moyen de lecture et ledit circuit de 
commande (41) se voit appliquer le signal de 
commande. 

11. Appareil de reproduction de disque selon la 
revendication 7, 8, 9 ou 10, dans lequel le 
premier type de signal de donnees inclut des 
donnees audio numeriques et ledit premier cir- 
cuit de traitement de reproduction (31) inclut 
un circuit de reproduction pour reproduire un 
signal audio. 

12. Appareil de reproduction de disque selon la 
revendication 7, 8, 9, 10 ou 11, dans lequel le 
second type de signal de donnees inclut des 
donnees video et ledit second circuit de traite- 
ment de reproduction (31 ; 35-40, 42-46, 48- 
49) inclut un circuit de reproduction (47) pour 
reproduire un signal video. 

13. Appareil de reproduction de disque selon la 
revendication 7, 8, 9, 10 ou 11, dans lequel le 
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daten umfa/3t. 

7. Plattenwiedergabegerat zum Abspielen einer 
Platte, die einen ersten Aufzeichnungsbereich 
(4) zum Speichern eines ersten Typs von Da- 
tensignalen besitzt, einen Zweiten Aufzeich- 
nungsbereich (23), der dem ersten Aufzeich- 
nungsbereich (4) folgt, zum Speichern eines 
zweiten Typs von Datensignalen, einen Einlauf- 
bereich (6), der dem ersten Aufzeichnungsbe- 
reich vorhergeht zum Speichern eines Identifi- 
kationssignals des Vorhandenseins eines zwei- 
ten Aufzeichnungsbereichs (23), 
gekennzeichnet dadurch, da/3 es enthalt: 
Einrichtungen zur Abnahme zur Erhaltung ei- 
nes Wiedergabesignals von der Platte, 
eine erste Wiedergabe-Verarbeitungsschaltung 
zur Wiedergabe des ersten Typs eines Daten- 
signals, 

eine zweite Wiedergabe-Verarbeitungsschal- 
tung (35-40, 42-46, 45-49) zur Wiedergabe des 
zweiten Typs von Datensignalen und eine 
Steuerschaltung (41), versorgt mit dem Identifi- 
kationssignal und zur Ausgabe eines Signals, 
das den Betrieb der genannten Einrichtungen 
zur Abnahme steuert und erste und zweite 
Wiedergabe-Verarbeitungsschaltung (31 , 35- 
40, 42-46, 48-49), 

dadurch gekennzeichnet, da/3 die Platte einen 
Auslaufbereich (7) zwischen dem ersten Auf- 
zeichnungsbereich (4) und dem zweiten Auf- 
zeichnungsbereich (23) zum Speichern eines 
Enddatensignals zur Anzeige des Endes des 
ersten Aufzeichnungsbereichs (4) aufweist und 
die genannte Steuerschaltung (41) die Einrich- 
tungen zur Abnahme steuert, um sich, nach- 
dem der Einlaufbereich (6) gelesen ist und 
wenn die Identifikations-Datensignale die An- 
wesenheit eines zweiten Aufzeichnungsbe- 
reichs (23) anzeigen, zum zweiten Aufzeich- 
nungsbereich (23) zu bewegen, um anschlie- 
/3end zum ersten Aufzeichnungsbereich (4) zu- 
ruckzukehren. 



second type de signal de donnees inclut des 
donnees de programme de calculateur et ledit 
second circuit de traitement de reproduction 
(31 ; 35-40, 42-46, 48-49) inclut un systeme de 
calculateur (50). 5 

Patentanspruche 

1. Platte zur Speicherung von Daten einer ersten 

Art in einem ersten ringformigen Bereich (4), 10 
begrenzt durch eine erste Einlaufspur (6) und 
einer ersten Auslaufspur (7), die in einer Rich- 
tung von der ersten Einlaufspur (6) auf die 
erste Auslaufspur (7) wiederzugeben sind, 
dadurch gekennzeichnet, da/3 ein zweiter 15 
ringformiger Bereich (23) dem ersten ringfor- 
migen Bereich (4) in der genannten Wiederga- 
berichtung folgt und Daten einer zweiten Art 
speichert 

und in welchem Erkennungsdaten zur Unter- 20 
scheidung der Platte, die sowohl erste und 
zweite Arten von Daten enthalt, von einem 
konventionellen Plattentyp, der nur die erste 
Art von Daten enthalt, in einer vorhergehenden 
Spur in der Richtung zur Wiedergabe des er- 25 
sten ringformigen Bereichs gespeichert wer- 
den. 

2. Platte nach Anspruch 1, wobei die erste Ein- 
laufspur Erkennungsdaten enthalt und eine 30 
zweite Einlaufspur (22) fur den genannten 
zweiten ringformigen Bereich (23) der ersten 
Auslaufspur (7) folgt und Steuerdaten zur 
Steuerung des Betriebsmodus fur die Wieder- 
gabe der Platte enthalt. 35 

3. Platte nach Anspruch 1, wobei eine zweite 
Einlaufspur (22) fur den genannten zweiten 
ringformigen Bereich (23) einer ersten Einlauf- 
spur (6) vorhergeht und die genannten Erken- 40 
nungsdaten enthalt und wobei der zweite ring- 
formige Bereich Steuerdaten zum Steuern des 
Betriebsmodus fur die Wiedergabe der Platte 
enthalt. 

45 

4. Platte nach Anspruch 1 , 2 oder 3, 
dadurch gekennzeichnet, da/3 die erste Art 
von Daten (4) digitale Audiodaten umfa/3t. 

5. Platte nach einem der vorhergehenden An- 50 
spruche, 

dadurch gekennzeichnet, dafl die genannte 
zweite Art von Daten (23) digitale Videodaten 
umfa/3t. 



6. Platte nach einem der Anspruche 1 bis 4, 

dadurch gekennzeichnet, da/3 die genannte 
zweite Art von Daten (23) Computerprogramm- 



8. Plattenwiedergabegerat nach Anspruch 7, 

dadurch gekennzeichnet, da/3 die genannte 
Steuerschaltung (41) geeignet ist, die Einrich- 
tungen zur Abnahme zu steuern, um den er- 
sten Aufzeichnungsbereich (23) wiederzuge- 
ben, wenn das Identifikationsdatensignal die 
Abwesenheit des zweiten Aufzeichnungsbe- 
reichs (23) nach dem Lesen des Einlaufbe- 
reichs (6) anzeigt. 

55 9. Plattenwiedergabegerat nach Anspruch 7 oder 
8, 

dadurch gekennzeichnet, da/3 die Identifika- 
tionssignale in einem Subkanal verschlusselt 



10 



19 



EP 0 1 



sind und den Ausgang zu einer von erster und 
zweiter Wiedergabe-Verarbeitungsschaltung 
(31, 35-40, 42-46, 48-49) unterdrucken. 

10. Plattenwiedergabegerat nach Anspruch 7, 8 
Oder 9, wobei der zweite Typ von Datensigna- 
len ein Steuersignal zur Steuerung des Be- 
triebs der genannten Einrichtung zur Abnahme 
aufweist und da/3 die Steuerschaltung (41) mit 
dem Steuersignal versorgt wird. 

11. Plattenwiedergabegerat nach Anspruch 7, 8, 9 
Oder 10, wobei der erste Typ von Datensigna- 
len digitale Audiodaten und die erste 
Wiedergabe-Verarbeitungsschaltung (31) eine 
Wiedergabeschaltung Zur Wiedergabe eines 
Audiosignals enthalt. 

12. Plattenwiedergabegerat nach Anspruch 7, 8, 9, 
10 Oder 11, wobei der zweite Typ von Datensi- 
gnalen Videodaten enthalt und die zweite 
Wiedergabe-Verarbeitungsschaltung (31 , 35- 
40, 42-46, 48-49) eine Wiedergabeschaltung 
(47) zur Wiedergabe eines Videosignals ent- 
halt. 

13. Plattenwiedergabegerat nach Anspruch 7, 8, 9, 
10 oder 11, wobei der zweite Typ von Datensi- 
gnalen Computerprogrammdaten aufweist und 
die zweite Wiedergabe-Verarbeitungsschaltung 
(31, 35, 42-46, 48-49) ein Computersystem 
(50) enthalt. 
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